It has been argued that adults underestimate the extent to which their preferences will change over time. We sought to determine whether such mis-predictions are the result of a difficulty imagining that one's own current and future preferences may differ or whether it also characterizes our predictions about the future preferences of others. We used a perspectivetaking task in which we asked young people how much they liked stereotypically-young-person items (e.g., Top 40 music, adventure vacations) and stereotypically-old-person items (e.g., jazz, playing bridge) now, and how much they would like them in the distant future (i.e., when they are 70 years old). Participants also made these same predictions for a generic same-age, samesex peer. In a third condition, participants predicted how much a generic older (i.e., age 70) same-sex adult would like items from both categories today. Participants predicted less change between their own current and future preferences than between the current and future preferences of a peer. However, participants estimated that, compared to a current older adult today, their peer would like stereotypically-young items more in the future and stereotypicallyold items less. The fact that peers' distant-future estimated preferences were different from the ones they made for "current" older adults suggests that even though underestimation of change of preferences over time is attenuated when thinking about others, a bias still exists.
Introduction
personality traits that may shift in the future. For example, the young person who gets a large neck tattoo today may, in 20 years, regret it.
An interesting question to ask is whether such biases are more prevalent -or appear exclusively -when considering one's own preferences, emotions, and personality traits, or whether these same biases also affect our judgments about others. This is of theoretical interest because it may explain the source of people's mis-predictions and also qualify the particular explanation given to account for these mis-predictions. For example, by the "end of history illusion" and "presentism bias" accounts, people have difficulty predicting change. However, is this difficulty situated solely in the context of self-predictions (i.e., predicting that one's own preferences will change), or is it situated in the context of predicting change more broadly (i.e., predicting that everyone's preferences will change)? To our knowledge, no previous study has directly compared how adults simultaneously predict their own and other people's changes in preferences in the future. Doing so will help to determine the parameters of "prediction" biases and may also shed light on their underlying mechanisms.
Research on perspective-taking has shown that, when thinking about others, we typically use our own perspective as a starting point or "judgmental anchor" (Davis, Hoch, & Ragsdale, 1986; Epley, Keysar, Van Boven, & Gilovich, 2004; Nickerson, 1999) , and represent what others would think or feel in a situation by imagining ourselves in this same situation (Decety & Grezes, 2006; Goldman, 2002; Gordon, 1986) . Nonetheless, certain future thinking biases like the optimism bias, by which we overestimate the likelihood of positive events in our future (Sharot, 2011) , are attenuated when thinking about others (Baker & Emery, 1993; Grysman, Prabhakar, Anglin, & Hudson, 2013) . Indeed, a vast body of research has shown that when comparing ourselves to others, we tend to think that we are better or less typical than average, and have a brighter future (reviewed in Chambers, 2008) . In the case of preferences, these "false uniqueness perceptions" may lead us to think that our own preferences are wise and therefore unlikely to change in the future. In contrast, the preferences of an average peer might be judged as less wise, and therefore more likely to change as he/she gets older.
Reviewing relevant neuroimaging research, Buckner and Carroll (2007;  see also Hassabis and Maguire, 2007) proposed that a core brain network, including frontal, medial temporal and parietal cortices support various forms of self-projection: remembering our past, thinking about our future (i.e., prospection) and taking the perspective of others (i.e., theory of mind).
Accordingly, if similar neurocognitive mechanisms are involved in projecting ourselves in the future and in taking another person's perspective, one might speculate that mis-predictions about the future will be similar when considering our own or someone else's perspective.
However, some differences in the neural correlates of self-versus-other judgments have been observed, with a number of brain regions responding preferentially to self-relevant information. Among these brain regions, the ventro-medial prefrontal cortex is known to be important for future thinking, as patients with selective lesions in this area were reported to make decisions that illustrated "myopia for the future" (Bechara, Damasio, & Damasio, 2000) and an overestimation of self-monitoring abilities (Robinson, Calamia, Glascher, Bruss, & Tranel, 2014) . Interestingly, a number of studies have reported evidence of a self-to-other gradient in this brain region: more ventral parts were shown to respond preferentially to information related to self, while more dorsal parts were more active when taking the perspective of others (D'Argembeau et al., 2007; Denny, Kober, Wager, & Ochsner, 2012; Murray, Schaer, & Debbane, 2012) . Other brain regions like the insula and the caudate nucleus were also found to be more active for self-than other-related judgments (Denny et al., 2012) .
Taken together, the evidence shows that the neurocognitive processes that allow us to consider our own versus another person's perspective are largely -but not fully -overlapping . 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 Considering our own perspective may have unique additional properties, as shown by the contribution of brain regions involved in reward (i.e., caudate nucleus), interoceptive awareness (i.e., insula) and personal value (i.e., ventromedial prefrontal cortex). Interestingly, this set of brain regions is also associated with the most emotional, visceral aspects of decision-making processes or, the so-called "gut feeling" (Bechara & Damasio, 2005; Naqvi, Shiv, & Bechara, 2006) . Accordingly, because of the specific properties of this self-relevance network, the projection bias that has repeatedly been described when projecting oneself in the future may manifest itself differently or be absent when thinking about others. For instance, the "presentism bias" observed during future thinking could be partly due to the inherent qualities of this network of brain regions, coding for the visceral, somato-sensory aspects of current selfrelevance. Loewenstein (1996) has described how "immediately experienced visceral factors" may explain projection bias. However, specific characteristics of future simulations themselves such as their unrepresentative, abbreviated, and decontextualized character (Gilbert & Wilson, 2007) may be equally operative when thinking about one's own and others' futures.
Accordingly, the projection bias may be attenuated, but still present, when thinking about another person's future as compared to thinking about one's own future. As noted above, such a pattern has been described for the optimism bias (Grysman et al., 2013) .
The goal of the present study was to test this hypothesis. We investigated whether an underestimation of change of preferences over time is specific to self or is also present when making predictions about others. We used a perspective-taking task in which we asked young adults how much they liked stereotypically young-person things (e.g., Top 40 music, adventure vacations) and stereotypically old-person things (e.g., jazz, playing bridge) "now" and how much they will like them in the distant future (i.e., when they are 70). Participants also had to estimate how much a generic peer of their age and gender liked these same items now and in the future. Finally, participants had to rate how much an older adult (aged 70) liked these items. We hypothesized that participants would underestimate how much their preferences would change over time and that they would predict less change for themselves than for their peers. In addition, we predicted that this underestimation of change, although attenuated, would still be present when estimating their peer's preferences; that is, we expected that participants would judge that their peers would like stereotypically-young items more, and stereotypically-old items less, in the future than a generic older adult does now. 
Methods

Participants
Perspective-Taking Task
Selection of stimuli
We asked 22 young adults who did not participate in the experiment (4 males, mean age: 24 ± 4.27, range: 19-34; mean level of education: 17 years ± 3.01, range: 12-22) how much they liked 21 stereotypically-young-person things (e.g., Top 40 music, adventure vacations) and 21 stereotypically-old-person things (e.g., jazz, playing bridge) now, and how much they would like these items when they are 70 years old. In each trial, participants responded using a 7 point Likert scale: 1-Strongly dislike, 2-Dislike, 3-Dislike somewhat, 4-Neutral, 5-Like somewhat, 6-Like, 7-Strongly like. We then selected the items that differed most in ratings according to time (Now versus Future). Twelve stereotypically-young-person things and 12 stereotypically-old-person things were selected as differing significantly in their ratings (i.e., young items being preferred in the present relative to the future, and old items being preferred in the future relative to the present; see Appendix for the list of stimuli).
We subsequently verified that these items also showed this effect in the participants of our perspective-taking experiment (N=134; see details above). All items differed significantly in their preference ratings according to Time: Stereotypically young items were preferred in the present relative to the future, and stereotypically old items were preferred in the future relative to the present (all ps<.03).
Task design
In the perspective-taking task, we asked participants how much they liked stereotypically-young-person things (e.g., Top 40 music, adventure vacations) versus stereotypically-old-person things (e.g., jazz, playing bridge) now, and how much they would like them when they are 70 years old. We also asked them to rate these items for two generic samesex adults: a same-age peer and an older adult. The same 7-point Likert scale as in the norming study was used (from 1-Strongly dislike to 7-Strongly like, see above). Participants completed the task online using an internet questionnaire (https://www.surveymonkey.com/). The following instructions were used: "In this experiment you are going to be asked about likes and dislikes. Sometimes you will be asked about your own likes and dislikes, and sometimes about 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 somebody else's. Some of the questions will be about right now, and some will be about the future. For each trial you will be told whose likes and dislikes you are being asked about, and whether we are asking you about right now or the future. You will be asked to rate the extent to which you or someone else would like something or not. For the trials in which you will have to judge the likes and dislikes of someone else, you will have to think about: someone else your age or a 70-year-old."
Separate male and female versions of the task were created. In trials in which participants were asked to take a perspective other than their own, the photograph of an unknown face from the same gender as the participant was presented: It was either "Someone else your age" or "a 70-year-old". There were 3 perspectives (self, peer, older adult), and 2 times (now versus future) that corresponded to 5 separate blocks of trials: Self-Now, SelfFuture, Peer-Now, Peer-Future, Older adult-Now. Blocks were presented in random order.
Within each block, items (stereotypically-young versus stereotypically-old) were also presented randomly.
Statistical analyses
To test the extent to which predictions about one's own and a peer's future preferences were similar/different, we conducted a repeated-measures ANOVA on preference ratings with Perspective (Self versus Peer), Time (Now versus Future) and Item type (stereotypically-young versus stereotypically-old-person things) as within-subject factors.
To test the extent to which predictions of self and peer's preferences would differ from an older adult's perspective, we conducted two additional repeated-measures ANOVAs. These ANOVAs included Perspective (Self versus Peer versus Older-adult) and Item type (stereotypically-young versus stereotypically-old-person things) as within-subject factors (time 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 was not included because the older adult was only asked about in the now condition). One of these analyses was conducted with the Now conditions, and the other with the Future conditions of Self and Peer. Sex of participants was added as a between-subjects factor in all analyses.
Partial eta-squared (ߟ ଶ ) is indicated as a measure of effect size in all analyses.
Insert Fig. 1 about here
Results
Main Analysis
The repeated-measures ANOVA on preference ratings revealed main effects of These analyses thus suggest that participants rated themselves as liking "young" items less now than their peers, whereas they rated themselves as liking "old" items more (see Figure   1 ).
Future Condition
Analyses for the future conditions revealed main effects of perspective (F stereotypically-old items, participants gave slightly higher preference ratings to peer (mean: 4.9) than to themselves (mean: 4.5; F 1,133 = 20.69, p<.001, ߟ ଶ = .14 ).
Thus, although participants judged that both they and their peers would show similar preference levels for young items in the future, they judged that their peers would prefer old items more in the future than they would (Figure 1 ).
Analyses by Item Type
Stereotypically-young items
Analyses of preference ratings for stereotypically-young items revealed main effects of p<.001, ߟ ଶ = .64), but the difference in ratings was slightly greater for peer (4.9 versus 3.6) than self (4.5 versus 3.8), which again suggests that participants were predicting less change for self than another generic peer (see Figure 1 ). No interaction with sex of participants was found for any of the variables (all ps<.4).
Comparisons of young and older adults
Comparison between self, peer and older adult "Now"
To verify that participants did indeed judge that they and their peers would show higher preference ratings for young items now and, conversely, lower preference ratings for old-items now than an older adult would, we conducted a repeated-measures ANOVA comparing older adults, peer and self in the "Now" condition. This analysis revealed a main effect of perspective These analyses thus showed that participants judged that they and their peers currently liked young items better and old items less than an older adult (see Figure 1 ).
Comparison between older adult "Now", and self and peer in the Future
To determine whether the extent of predicted change of preferences of self and peer in the future were comparable to those of an older adult, we conducted a repeated-measures ANOVA comparing older adult "now" with peer and self in the Future condition. Together, these analyses suggest that even though participants estimated that their preferences and those of their peer would change in the future, these preferences would still differ from those of an older adult (see Figure 1 ).
Discussion
The goal of the present study was to test whether people's tendency to underestimate the extent to which their preferences will change in the future is specific to self or also present when making predictions about others. Participants predicted less change between their own current and future preferences than between the current and future preferences of a generic same-sex peer. This was observed for preferences relating to stereotypically-old (e.g., jazz, playing bridge) as well as stereotypically-young (e.g., Top 40 music, adventure vacations) items.
However, differences in ratings between self and other were found both for current and future preferences. That is, participants thought that their peers currently liked stereotypicallyyoung items more and stereotypically-old items less than themselves. They also reported that other young people would like more stereotypically-old items than themselves in the future.
These findings are reminiscent of the "false uniqueness" bias in reasoning that has been repeatedly demonstrated when comparing oneself to others (reviewed in Chambers, 2008) .
False uniqueness is our tendency to think that we are 'better than average', unique, or in the present case less typical, with respect to our abilities and personalities. Here, we found that items that were most relevant in the present for our young participants (i.e., stereotypicallyyoung items) were rated as more preferred by other young peers than self. Conversely, items that were more relevant in the future (i.e., stereotypically-old items) were rated as more preferred by others than self in the future. Our findings therefore indicate that false uniqueness biases are similar for judgments relating to the present and to the future.
Interestingly, our participants did not have a strict "end of history illusion" (Quoidbach et al., 2013) , as they still believed that their preferences would change over time. Indeed, judgments about the present as compared to the future were characterized by qualitatively similar inverted ratings for self and other: In both cases, participants gave higher preference ratings to stereotypically-young items in the present and to stereotypically-old items in the future. This supports the observation that people generally understand qualitatively the direction in which their preferences and tastes will change in the future (Loewenstein et al., 2003) . If participants had a strict presentism bias (Cameron et al., 2004) and only interpreted 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 future selves in relation to present motives, they would have predicted that their love of young items would be as strong in the future as in the present-though an important point, and one to which we return, is that we asked our participants to make predictions about a very distant future.
Participants predicted that their preferences would change less over time than those of a generic peer. This difference in the magnitude of estimated change suggests that distinct mechanisms may underlie people's judgments about their own and others' current and future preferences. Moreover, such mechanisms may already differ early in development given that a recent study showed that preschoolers are better at predicting that a peer's preferences will change in the future than they are at making this same prediction for self (Bélanger, Atance, Varghese, Nguyen, & Vendetti, 2014) . Nevertheless, our findings do not imply that an underestimation of change of preferences over time is specific to self. When participants were asked to judge the current preferences of an older adult, we found that the difference in preferences between stereotypically old and young items was rated as much more pronounced than for self and for a peer. More specifically, older adults were considered to currently like stereotypically-old items more, and stereotypically-young items less, than both self and another young adult would in the future. These results therefore indicate that even though underestimation of change of preferences over time is attenuated when thinking about others, the phenomenon is still present as the estimated change in preferences of others does not bring them to the level of "current" older adults' preferences. However, another possible interpretation of these findings is that our participants anticipated differences in preferences for different generations (i.e., current older adults versus future older adults). While our design does not allow us to rule out this hypothesis, a generational change in preferences would likely have been associated with a global decrease in ratings for all items, as compared to current 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 older adults (as other types of items -yet unknown-would be preferred by the next generation).
However, our participants reported that, compared to a current older adult, their peer would like stereotypically-young items more in the future and stereotypically-old items less. These findings therefore seem more compatible with an underestimation of change of preferences over time, such as a presentism bias, than with anticipated generational changes in preferences.
One important aspect of our experimental design is that we asked our young participants to think about a very distant future (i.e., when they, or a peer, are 70). This allowed us to compare preferences of distant selves (as an older adult) with preferences of current older adults. Prior research on future thinking and projection bias has tended to focus on the immediate (i.e., next day; e.g., Gilbert et al., 2002) or relatively near future (i.e., about 10 years forward; e.g., Quoidbach et al., 2013) . Our results thus illustrate that adults underestimate the extent to which their preferences will change over time even in the distant future. If anything,
thinking about a distant future should have resulted in participants experiencing "discontinuity in their senses of self" (Lampinen, Odegard, & Leding, 2004) and envisaging larger scale changes as they grow old. The fact that our participants still predicted less change for themselves than for their peers indicates that this projection bias is robust to these discontinuities. It will be interesting in future studies to use intermediate future conditions to see if participants predict a progressive change in preferences over time, even if the amount of change never matches that attributed to peers, as demonstrated here for projections into the distant future.
A few other studies have reported similar biases when thinking about the near or distant future. For instance, Remedios, Chasteen, and Packer (2010; see also Sharot, Korn, & Dolan, 2011) found an optimism bias when young adults (i.e., mean age: 19) had to describe themselves at the age of 70, consistent with past research on optimism bias about one's own future (Sharot, 2011; Weinstein, 1980) . Broadly, as compared to temporally close future events, distant future events are more abstract (Liberman & Trope, 1998; Trope & Liberman, 2000) , contain less sensory and contextual details (D'Argembeau & Van der Linden, 2004) , and are often represented in a third-, rather than in a first-, person perspective (D'Argembeau & Van der Linden, 2004 . This is compatible with the idea that thinking about distant future events may often involve semantic rather than episodic forms of future thinking (Atance & O'Neill, 2001 ; Martin-Ordas, Atance, & Louw, 2012; Szpunar, Spreng, & Schacter, 2014) .
In the present case, thinking about our future preferences may depend on subtypes of personal semantics such as self-knowledge and knowledge of autobiographical facts (reviewed in Renoult, Davidson, Palombo, Moscovitch, & Levine, 2012) , whereas thinking about the preferences of a generic other may rely on general semantics. The fact that the presentism bias and the optimism bias (Remedios et al., 2010) appear to be observed for the distant as well as for the near future suggests that the reliance on episodic (i.e., near future) versus personal semantics (i.e., distant future) may not be the crucial factor at work. Both of these types of memory handle self-relevant information and involve partly overlapping neural networks, such as medial prefrontal, restrosplenial and temporo-parietal cortices (Renoult et al., 2012) . It may thus be, both for near and distant future simulations, that it is the use of our own personal perspective (accompanied by our sense of uniqueness) as a "judgmental anchor" (Davis et al., 1986; Epley et al., 2004; Nickerson, 1999 ) that contaminates our attempts at future simulations.
Accordingly, using general semantics to simulate the future of others results in a reduction of future simulation biases.
As such, it will be interesting in future studies to include a familiar-other condition. For example, Grysman et al. (2013) have reported that the optimism bias was attenuated when thinking about a non-close friend, but similar when considering ourselves or a close friend.
Interestingly, a number of neuroimaging studies have reported that the magnitude of self-other differentiation in the ventromedial prefrontal cortex depends on perceived similarity in personality traits (Benoit, Gilbert, Volle, & Burgess, 2010) or in-group membership (Morrison, Decety, & Molenberghs, 2012) . It is thus likely that the strength of underestimation of change of preferences over time would be more similar between self and close-other than between self and a generic peer.
Taken together, our results indicate that people's underestimation of change in preferences over time is attenuated when thinking about others. However, bias still exists given that people's estimated change in others' preferences does not directly map onto their judgments about "current" older adults' preferences. These findings have practical implications for decision-making because they suggest that simulating the future perspectives of a typical peer or, even better, the current perspectives of an older adult, prior to making simulations for self may lead to improved decision-making (e.g., saving more money for retirement).
Importantly, reported similarities in judgments between self and close others suggest that more realistic future simulations may be attained when considering unknown/generic others, for whom we are more likely to escape the visceral aspects of self-relevance that are associated with presentism biases.
Mis-predictions about the future are not trivial because they can lead people to make decisions in the present that are based on preferences, emotions, and personality traits that may shift in the future. Our results show that these mis-predictions of change are attenuated, but still present, when thinking about others, in turn suggesting both overlapping and distinct mechanisms in how we think about our own and others' futures. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 Likert scale (from 1-strongly dislike to 7-strongly like) separately for stereotypically-young-items (e.g., Top 40 music, adventure vacations; here represented in red) and stereotypically-old items (e.g., jazz, playing bridge; in blue).
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Stereotypically-young-person things:
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